Genetic control of sexually dimorphic axon morphology in Drosophila sensory neurons.
The mechanism by which orderly axonal projections are formed during development remains an important and largely unsolved problem in neurobiology. It may be possible to examine the control of axon growth in Drosophila and take advantage of genetic tools to better understand the phenomenon. We show here that some gustatory axons in Drosophila are sexually dimorphic and that genes involved in sex determination control the anatomy of these axons. Both males and females possess gustatory receptors on their legs but males possess more of these receptors than females. More significantly, the axons of the male receptors usually cross the midline and they never do so in females, indicating a central zone of bilateral input in the male but not in the female nervous system. In chromosomal females, expressing a tra or Sxl mutation, the gustatory system is transformed toward the male phenotype. Mutant XX adults resemble normal males externally, because they have more gustatory receptors, and internally, because their axons cross the midline. Gynandromorphs show that the sex of the sensory neuron, and apparently not the central nervous system, controls the growth of the axons. We conclude that the anatomical site of control for this dimorphism is the gustatory neurons.